intronic enhancer (ASE) containing multiple FoxH1 binding sites and an Nkx2 binding site. Both binding sequences are essential and sufficient for the asymmetric enhancer activity and are evolutionarily conserved among vertebrates. Mutant mice lacking the ASE of Pitx2 (Pitx2 DASE/DASE ) lose left-sided Pitx2 expression and exhibit laterality defects in most of visceral organs, while the stomach and heart looping remain unaffected. Asymmetric Pitx2 expression in some domains such as the common cardinal vein is induced by Nodal signal but is independent of the ASE. Normally, Pitx2 is repressed in a large portion of the heart ventricle by a negative feedback mechanism at embryonic day 9.5 (E9.5), when it is still expressed in the remaining domains. This negative feedback by Pitx2 was lost in the Pitx2 DASE /DASE mice. Rescue of the early phase of asymmetric Pitx2 expression in the left lateral plate was not sufficient for correct organogenesis, suggesting that continuous expression of Pitx2 in the lineage of left lateral plate is required for situs-specific organogenesis. Earlier studies by Koblar et al. (1999) have shown that fivefold less sensory-like neurons were generated in neural crest cultures from Pax3 null mice as compared to wild-type littermates. The mechanism of how loss of Pax3 causes this loss of sensory neurogenesis is largely unknown. We hypothesized that Pax3 regulates the pro-neural gene Ngn2 and neural crest stem cell maintenance gene Hes1. Using transient cotransfection of Pax3 expression plasmid with promoterluciferase constructs of Ngn2 and Hes1, along with chromatin immunoprecipitation and electromobility shift assays, we show that Pax3 regulates the Ngn2 and Hes1 promoter by directly binding to cis-regulatory elements. Real time quantitative RT-PCR using RNA isolated from carefully dissected rostral and caudal neural tube (separate trunk and tail portions) from individual Pax3 +/+ and Pax3 À/À E9.5 and E11.5 embryos showed that Ngn2 and Hes1 are differentially expressed along the rostral -caudal axis. Differentiation of p75+ FAC sorted neural crest stem cells from Pax3 +/+ and Pax3 À/À embryos showed early but significant reduction in neurogenesis in Pax3 À/À embryos. These results show that the role of Pax3 in the regulation of neurogenesis is via regulating Ngn2 and Hes1 activities directly. The basic helix -loop -helix (bHLH) transcription factor Math5 is required for the differentiation of the first retinal neurons, retinal ganglion cells (RGCs). As this cell type relays visual input to the brain, the elucidation of Math5 regulation will contribute to understanding fundamental visual system formation. Therefore, we created transgenic mice containing different Math5 genomic DNA fragments driving a GFP ABSTRACTS / Developmental Biology 295 (2006) 368 -380 370
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